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Introduction
The Chicago Zoological Society’s Sarasota Dolphin Research Program was contracted to track 
25 bottlenose dolphins tagged with satellite-linked transmitters during capture-release health 
assessments in Barataria Bay, LA during 3-17 August 2011. This research was done to: 1) gain a 
better understanding of movements and ranges of dolphins in Barataria Bay, an area which has 
been impacted by oil from the MC 252 oil spill, and 2) evaluate the conditions of the tagged 
dolphins and the tags and attachments after the first 3 months of deployment. The specific 
objectives of the research included:

1. Develop and test (through computer modeling) a tag design that will optimize satellite- 
linked tag performance in terms of longevity of tag attachment and reduction to potential 
impacts on the animals, prior to tag purchase and deployment;

2. Monitor the 25 satellite-linked tags through the duration of the period during which tags 
continue to transmit. Based on battery features and the programmed numbers of 
transmissions per day, transmissions from the satellite-linked tags may continue for up to 
240 days;

3. Provide weekly summaries to the trustees and BP, depicting movements of tagged 
dolphins as determined from satellite-linked transmitters, including summary maps and 
brief narrative descriptions;

4. Provide a summary report to the trustees and BP following cessation of transmissions 
from all satellite-linked tags, including ranging maps for each tagged dolphin for the 
duration of the tracking and a narrative description of their patterns;

5. Deploy an experienced team of Chicago Zoological Society staff members to Grand Isle 
in late October/early November to attempt to photographically document the conditions 
of as many of the tagged dolphins as possible, including the condition of the tags and 
attachments, to facilitate interpretation of tag data.

With the submission of this final report, (Objective #4), all five of the objectives were completed 
successfully. This report compiles the complete location records for each of the tagged dolphins, 
previously presented as weekly updates (Objective # 3). Computational flow dynamics 
modeling (Objective #1) led to the tag and attachment design used on Barataria Bay dolphins. 
The resulting design exceeded our expectations for duration of deployment, with signals received 
over a period spanning 261 days (Objective #2). The following information summarizes the 
movements and ranges of the tagged dolphins in Barataria Bay over the period of remote 
tracking. Teams continued to monitor the conditions of the tags and dorsal fm attachments 
through a series of photographic identification surveys beyond November 2011 (Objective #5), 
through related but separate work plans. A summary of tag and dorsal fm conditions will be 
presented in a separate final report once final photographic data from August 2012 are available 
from NOAA, and analyzed.
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Materials and Methods
Hydrodynamic Modeling, Tag and A ttachment Development
The tags and attachment were selected to optimize data collection while minimizing risk to the 
animals. The designs were the result of more than 40 years of dolphin tag and attachment 
design, development, testing and evolution by the Sarasota Dolphin Research Program and 
others {e.g., Evans 1971; Evans et al. 1972; Irvine and Wells 1972; Irvine et al. 1982; Read and 
Gaskin 1985; Scott et al. 1990; Mate et al. 1995; Read et al. 1996, 1997; Westgate and Read 
1998; Westgate et al. 1999; Wells et al. 1999; Scott et al. 2001; Wells 2005; Wells and Gannon 
2005; Balmer et al. 2008; Wells et al. 2008a,b, 2009; Scott and Chivers 2009; Balmer et al. 2010, 
2011). Design efforts over the years have taken advantage of improved technology leading to 
smaller electronic components and smaller tags, and increasing numbers of observations of tags 
post-deployment. Observations of dorsal fm damage from large tags attached by multiple pins 
drove recent efforts to reduce the number of attachments to a single pin (Irvine et al. 1982; Scott 
et al. 1990; Wells 2005; Balmer et al. 2010, 2011). Design improvements are continuing at a 
rapid pace, but the current state-of-the-art approach involves using the smallest tags available, 
attached by a single pin to the trailing edge of the dorsal fm.

We used SPOT-100 satellite-linked tags (Single-point Finmount, 281A, 2-Eay, Wildlife 
Computers, Redmond, WA) to obtain location data for the dolphins (Figure 1). This tag was 8.5 
cm long, 2 cm wide, weighed 54 g, and had a flexible 18 cm-long antenna. Plastic wings, 4.5 
cm-long X 1.5 cm-tall, extending forward from the tag body were positioned on each side of the 
trailing edge of the dorsal fm, with a matching 5/16” diameter hole in each for attaching the tag 
3.5 cm from the fin’s trailing edge. The basic shape of the tag built on recent design 
developments where single pin attachments were used and follow-up observations were possible 
(Balmer et al. 2011; Wells unpubl.) Computational flow dynamics (CFD) tests performed by 
Laurens Howie (Duke University) prior to production of tags for the Barataria Bay project 
resulted in shape and configuration refinements leading to significant reduction in drag as 
compared to previous designs.

Figure 1. Satellite-linked SPOT-100 tags deployed on bottlenose dolphins in Barataria Bay, LA, 
in August 2011. Views are of right side, left side, and top of tag. Attachment screws, washers, 
and Delrin pins are shown. Ruler indicates cm.

Based on the results of Howie’s CFD tests and recommendations from Wildlife Computers, the 
attachment design was modified slightly from our previous design, in order to reduce drag, and
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consequently risk of injury to the dolphin. In most recent deployments {e.g., Balmer et al. 2008; 
2011) we used delrin pins, threaded on the ends, and secured with lock nuts. For the Barataria 
Bay project, we used a delrin pin system suggested and provided by Wildlife Computers 
(Redmond, WA). The attachment pin is a 5/16" delrin pin, machine-bored to accept a zinc- 
plated steel flathead screw in each end. The screws were 3/8 thread-forming screws for plastic, 
with 10-14 threads. A stainless steel washer was inserted between the screw head and the tag 
attachment wings. CFD tests found a significant reduction in drag for the lower profile of the 
screw heads as compared to lock nuts. Therefore, the bored-delrin and screw attachment was 
adopted to further reduce the possibility of tag migration through the fm as a result of drag forces 
(Figure 1).

Tag Attachment in the Field
The tag attachment process required less than five minutes. The tag was positioned on the fin 
and the center of the hole in the attachment wing was marked with a permanent marker.
Wearing surgical gloves, the person attaching the tag cleaned the site with a dermachlor scrub 
followed by methanol. Using a dental injector gun, lidocaine with epinephrine was injected 
directly into the center of the hole, with 1-2 injections below the edge of the hole as well. A 
sterilized stainless steel 5/16” coring tool was centered over the mark, and pushed hy hand 
through the fm into a rubber sanding block held against the fm on the other side. The core was 
saved for genetics in a vial of DMSO. From a selection of pins of different lengths soaking in 
dermachlor, a pin of appropriate length (about 20 mm) was selected and inserted through the 
hole in the dorsal fm. The wings of the tag were placed over the holes in the pins, and the screws 
and washers were attached by hand-tightening with screw drivers, to the point where playing- 
card-thick space remained between each wing and the fm. The tags were tested for function, 
photos were taken of the attachments and fm, and the animal was ready for release. By design, 
the screws/washers in the ends of the delrin attachment pins corrode, allowing the tags to fall off 
the fins after the end of tag’s battery life.

Remote Tracking o f Satellite-linked Tags
The tags were programmed to optimize battery life and access to satellites. They were set to 
transmit during two four-hour windows of time each day (02:00-05:59 and 08:00-11:59 local), 
based on ARGOS satellite pass prediction values, looking for satellites with >20° elevation for at 
least 3 minutes. The tags were programmed to transmit up to 250 times each day, yielding a 
maximum of up to 240 tracking days based solely on battery life (however, in most previous 
deployments, corroding attachments have released the tag from the dolphin within 2-3 months). 
Preliminary tracking data (locations plotted on charts) for each dolphin were available from the 
satellite data processing provider, CLS-America/Argos, within hours of each transmission, via 
the internet. Final data were provided by CLS-America/Argos on cd-roms each month following 
completion of their data processing. Summary data were distributed weekly. Original data cd- 
roms were stored in a secure, locked vault at the Sarasota Dolphin Research Program’s base of 
operations, in Sarasota, Florida. NRDA chain-of-custody procedures were observed at all times 
for data designated to contribute to the MC 252 NRDA.

Location Data and Home Range Analyses
Data selection for mapping and home range analyses involved filtering for location plausibility.
ARGOS classifies location quality relative to an estimated error radius. The hest quality data.
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LC3, has an estimated error of <150m. LC2 has an estimated error of <350m. LCl locations are 
estimated to be accurate to within 1,000m. For the purposes of this project, we selected the 
higher quality locations, LC3 and LC2 for plotting and measuring ranges. Location maps were 
plotted using ArcMap 9.2 (ESRI, Redlands, California, USA). Home ranges were identified 
through 95% and 50% fixed kernel home range analyses calculated using the Animal Movement 
Analysis Extension (Hooge et al. 1999) in ArcMap.

Results
In total, 25 dolphins received satellite-linked tags in and around the waters of Barataria Bay, LA 
(Figure 2).

Figure 2. Capture locations for all 25 dolphins fitted with satellite-linked tags in and around the 
waters of Barataria Bay, LA in August 2012.
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SatelUte-Unked Tag Performance
Satellite-linked transmitter data were received from all 25 dolphins post-deployment (Table 1). 
Three types of data were received from the satellite-linked tags: locations, transmissions, and 
status updates. Location data were described above. Some transmissions merely indicated that 
the tag was still active, but the transmission was of insufficient quality to provide data on tag

DWH-AR0173460



condition or location. These transmissions were generally interpreted as meaning that the animal 
was still alive and the tag was still on the fm, unless other information indicated to the contrary. 
Status updates provided information on the parameters such as battery voltage remaining, and 
cumulative number of transmissions, allowing assessment of tag condition and potential 
longevity.

The number of days from date tagged to final transmission ranged from 48 (Y09) to 260 (Y17) 
and the total number of transmissions ranged from 12,416 (Y11) to 60,544 (YOl). Battery 
voltage, cumulative transmission counts, and follow-up photographic identification surveys of 
tagged individuals provided insight into possible reasons for cessation of transmissions. If 
battery voltage dropped below about 3.00V and/or the cumulative number of transmissions 
exceeded about 40,000, it was hypothesized that transmissions ceased due to battery exhaustion. 
Follow-up photographic identification surveys resighted 24 of the 25 satellite-tagged dolphins. 
These surveys permitted observations of the condition of the satellite-linked tag and its position 
on the dorsal fm. If battery voltage was greater than 3.00V during the final transmissions, tag 
failure was considered to be due to premature cessation, and examination of photos provided 
additional insight into the cause of cessation, such as bio-fouling or the tag was no longer 
attached to the dolphin. For 15 of the satellite-linked tags, the suggested reason for tag failure 
was battery exhaustion. Ten other tags were considered to have ceased transmitting prematurely. 
Of these, 8 were documented to have lost their tags between the time of the last transmission and 
the next observation of the animal.

Location and Home Range Analysis
The number of filtered locations for tagged dolphins ranged from 222 (Y12) to 1,067 (YOl) 
(Table 2). Up to 312 locations of LC3 and LC2 accuracy (Y18) were obtained for a given 
individual over the course of the project. These locations provided the basis for the following 
maps, measures, and descriptions (Figure 3). Fixed kernel home range size (95%) ranged from 
17.4 km^ (Y09) to 272.4 km^ (YIO). Fixed kernel home range size (50%) ranged from 4.4 km  ̂
(Y09) to 17.4 km^ (YIO). The maximum straight line measures across the longest dimension for 
a dolphin range varied, from 9.2 km (Y09) to 36.6 km (Y20). Overall, the tagged dolphins in 
this region did not exhibit long-range movements over the course of this project. Individual 
dolphin sighting histories and fixed kernel home range contours (95%, 50%), based upon LC3 
and LC2 locations, were plotted to illustrate movements in and around Barataria Bay (Figures 4 - 
28). A brief narrative of each tagged individual’s movement pattem is provided below their 
respective figure.
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Table 1. Satellite-linked transmitter performance data collected in and around the waters of Barataria Bay, LA from August 2011 to
April 2012.
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Table 2. Location and home range analysis for satellite-linked transmitter data collected in and around the waters of Barataria Bay,
LA from August 2011 to April 2012.
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Figure 3. (a) Satellite-linked locations (LC3 and LC2), and (b) 95% and (c) 50% fixed-kemel 
home range contours for all dolphins tagged in Barataria Bay, LA from August 2011 to April
2012 .
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Figure 4. (a) YOO’s capture location and satellite-linked locations (LC3 and LC2), and (b) 95%
and 50% fixed-kemel home range contours.

^  H

A
Q  5 0  K C  2 0 0  

I I I  I I

^  Captur* L oc«^
SJtMIMInlKM l,«JB0ri

I

0 KO 200 ion

Fixid n « rrw  H orn* R ang*

0 4  S 16 km
I I 1

YOO’s 50% fixed kernel home range was concentrated along the estuarine waters of Grand Isle,
with the 95% fixed kernel home range extending into West Champagne Bay, Caminada Bay, and
Caminada Pass, the coastal waters of Grand Isle, and Barataria Pass.

DWH-AR0173465



Figure 5. (a) YOl’s capture location and satellite-linked locations (LC3 and LC2), and (b) 95%
and 50% fixed-kemel home range contours.
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YOl’s 50% fixed kernel home range was concentrated along the estuarine waters of Grand Isle,
with the 95% fixed kernel home range extending into Caminada Bay, West Champagne Bay,
Barataria Pass, the southwest comer of Isle Grand Terre, and the coastal waters of Grand Isle.
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Figure 6. (a) Y02’s capture location and satellite-linked locations (LC3 and LC2), and (b) 95%
and 50% fixed-kemel home range contours.
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Laurier, with the 95% fixed kernel home range extending into the estuarine waters northeast of
Port Fourchon, Caminada Bay, Caminada Pass, and the estuarine waters of Grand Isle.
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Figure 7. (a) Y03’s capture location and satellite-linked locations (LC3 and LC2), and (b) 95%
and 50% fixed-kemel home range contours.
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Y03’s 50% fixed kernel home range was concentrated around the southwest corner of Caminada
Bay and the estuarine waters of Grand Isle, with the 95% fixed kemel home range extending into
Caminada Bay, Caminada Pass, Barataria Pass, and the coastal waters of Grand Isle.
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Figure 8. (a) Y04’s capture location and satellite-linked locations (LC3 and LC2), and (b) 95%
and 50% fixed-kemel home range contours.
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Y04’s 50% fixed kernel home range was concentrated around Caminada Pass, with the 95% 
fixed kernel home range extending into Caminada Bay, the estuarine and coastal waters of Grand 
Isle, West Champagne Bay, and Barataria Pass.
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Figure 9. (a) YOV’s capture location and satellite-linked locations (LC3 and LC2), and (b) 95%
and 50% fixed-kemel home range contours.
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Y07’s 50% fixed kernel home range was concentrated around the estuarine waters of Port
Fourchon, with the 95% fixed kernel home range including Bayou Fourchon, Belle Pass,
Caminada Bay, and Caminada Pass.
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Figure 10. (a) Y08’s capture location and satellite-linked locations (LC3 and LC2), and (b) 95%
and 50% fixed-kemel home range contours.

/  MS

Q SO KO 
1 E I I I

^  CaptuM Locwort
SJtfllita-llnliMf l,Q U Ben

'-is .'■

KtrA« Hen*Rang*

^  s«
N

A
b . 0 4 8 16 km

 1___I__ I_I I

Y08’s 50% fixed kernel home range was concentrated around Caminada Pass, with the 95% 
fixed kernel home range including the southern comer of Caminada Bay, and the estuarine and 
coastal waters of Grand Isle.
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Figure 11. (a) Y09’s capture location and satellite-linked locations (LC3 and LC2), and (b) 95%
and 50% fixed-kemel home range contours.
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Y09’s 50% fixed kernel home range was concentrated around the northwest comer of Grand Isle,
with the 95% fixed kernel home range including the coastal waters of Grand Isle.
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Figure 12. (a) YlO’s capture location and satellite-linked locations (LC3 and LC2), and (b) 95%
and 50% fixed-kemel home range contours.
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YlO’s 50% fixed kernel home range was concentrated around the northwest comer of Caminada
Bay, with the 95% fixed kernel home range including all of Caminada Bay, Caminada Pass, the
northwest corner of Grand Isle, and Barataria Pass.
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Figure 13. (a) Yl I ’s capture location and satellite-linked locations (LC3 and LC2), and (b) 95%
and 50% fixed-kemel home range contours.
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Y l l ’s 50% fixed kernel home range was concentrated around Barataria Pass, with the 95% fixed
kemel home range including the coastal waters of Grand Isle, southwest corner of Barataria Bay,
and the coastal waters of Grand Terre.
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Figure 14. (a) Y12’s capture location and satellitedinked locations (LC3 and LC2), and (b) 95%
and 50% fixed-kemel home range contours.
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Y12’s 50% fixed kernel home range was concentrated in Caminada Bay, with the 95% fixed
kemel home range including Caminada Pass and the northwest corner of Grand Isle.
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Figure 15. (a) Y13’s capture location and satellite-linked locations (LC3 and LC2), and (b) 95%
and 50% fixed-kemel home range contours.
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Y13’s 50% fixed kernel home range was concentrated in Barataria Pass and West Champagne
Bay, with the 95% fixed kemel home range including Caminada Bay, Bassa Bassa Bay, and
Hackberry Bay.
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Figure 16. (a) Y14’s capture location and satellite-linked locations (LC3 and LC2), and (b) 95%
and 50% fixed-kemel home range contours.
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Y14’s 50% fixed kernel home range was concentrated in Mud Lake, the waters south of Mud
Lake, and Grand Bayou, with the 95% fixed kernel home range including Hackberry Bay, West
Champagne Bay, Bassa Bassa Bay, and Barataria Bay.
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Figure 17. (a) Y15’s capture location and satellite-linked locations (LC3 and LC2), and (b) 95%
and 50% fixed-kemel home range contours.
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Y15’s 50% fixed kernel home range was concentrated in Caminada Bay, northwest comer of
Grand Isle, and Barataria Pass, with the 95% fixed kernel home range including Caminada Pass,
West Champagne Bay, Bassa Bassa Bay, and Barataria Bay.
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Figure 18. (a) Y16’s capture location and satellite-linked locations (LC3 and LC2), and (b) 95%
and 50% fixed-kemel home range contours.

Q SO KO 
1 E I I I

^  CaptuM Locwort
SJtfllita-llnliMf l,Q U Bon

1
0 4  S 16 Km
 1____̂_I_1

I
0  SO KO 200

i
A

RxidKvmlHQni« Ranq*

S  9»

0 4 8 16 km
 1___ _̂_I__i_

Y16’s 50% fixed kernel home range was concentrated along the estuarine and coastal waters of 
Grand Isle, with the 95% fixed kemel home range including Barataria Pass.
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Figure 19. (a) Y17’s capture location and satellite-linked locations (LC3 and LC2), and (b) 95%
and 50% fixed-kemel home range contours.
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Y17’s 50% fixed kernel home range was concentrated in Barataria Pass, with the 95% fixed
kemel home range including the estuarine waters of Grand Isle.
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Figure 20. (a) Y18’s capture location and satellite-linked locations (LC3 and LC2), and (b) 95%
and 50% fixed-kemel home range contours.
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Y18’s 50% fixed kernel home range was concentrated in Caminada Pass, Barataria Pass, and 
West Champagne Bay, with the 95% fixed kernel home range including the estuarine and coastal 
waters of Grand Isle, Caminada Bay, West Champagne Bay, Bassa Bassa Bay, Hackberry Bay, 
and Barataria Bay.
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Figure 21. (a) Y19’s capture location and satellite-linked locations (LC3 and LC2), and (b) 95%
and 50% fixed-kemel home range contours.
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Y19’s 50% fixed kernel home range was concentrated in Barataria Pass and the northwest corner
of Grand Isle, with the 95% fixed kernel home range including the estuarine and coastal waters
of Grand Isle.
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Figure 22. (a) Y20’s capture location and satellite-linked locations (LC3 and LC2), and (b) 95%
and 50% fixed-kemel home range contours.
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Y20’s 50% fixed kernel home range was concentrated in Caminada Pass, with the 95% fixed 
kernel home range including Caminada Bay, the estuarine and coastal waters of Grand Isle, 
Barataria Pass, West Champagne Bay, Bassa Bassa Bay, Hackberry Bay, and Barataria Bay.
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Figure 23. (a) Y22’s capture location and satellite-linked locations (LC3 and LC2), and (b) 95%
and 50% fixed-kemel home range contours.

Q SO KO 
1 E I I I

^  CaptuM Locwort
SJtfllita-llnliMf l,Q U BonI

I
0 4  S 16 Km
 1____̂_I_1

k
0  SO KO 2DQ

i R X H  K a r r m  H a m « R a n t *  

S  9 »

0 4 8 16 km
 1____̂_I_1

Y22’s 50% fixed kernel home range was concentrated in Bassa Bassa Bay, with the 95% fixed
kemel home range including Barataria Pass, West Champagne Bay, and Hackberry Bay.
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Figure 24. (a) Y25’s capture location and satellitedinked locations (LC3 and LC2), and (b) 95%
and 50% fixed-kemel home range contours.

/  MS

0  50 too 20D
1 > I I I

^  Captur* LOCWOrt
SKtllita-llnliMf tO U B o nII

16 km

A
0  50 w o 200

nxH KvfM HomtRartt* 

S  9»

16 km

Y25’s 50% fixed kernel home range was concentrated in Grand Bayou, with the 95% fixed
kemel home range including Mud Lake, Hackberry Bay, West Champagne Bay, and Bassa Bassa
Bay.
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Figure 25. (a) Y27’s capture location and satellite-linked locations (LC3 and LC2), and (b) 95%
and 50% fixed-kemel home range contours.
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Y27’s 50% fixed kernel home range was concentrated in and around the waters of Mud Lake,
Hackberry Bay, and Bassa Bassa Bay, with the 95% fixed kernel home range including Grand
Bayou, West Champagne Bay, and Barataria Bay.
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Figure 26. (a) Y33’s capture location and satellite-linked locations (LC3 and LC2), and (b) 95%
and 50% fixed-kemel home range contours.
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Y33’s 50% fixed kernel home range was concentrated around Caminada Pass and Barataria Pass, 
with the 95% fixed kernel home range the coastal and estuarine waters of Grand Isle.
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Figure 27. (a) Y37’s capture location and satellite-linked locations (LC3 and LC2), and (b) 95%
and 50% fixed-kemel home range contours.
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Y37’s 50% fixed kernel home range was concentrated in the waters of West Champagne Bay
and Grand Bayou, with the 95% fixed kemel home range including Bassa Bassa Bay and
Caminada Bay.
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Figure 28. (a) Y39’s capture location and satellite-linked locations (LC3 and LC2), and (b) 95%
and 50% fixed-kemel home range contours.
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Y39’s 50% fixed kernel home range was concentrated in Caminada Pass, with the 95% fixed
kemel home range including Caminada Bay and the estuarine and coastal waters of Grand Isle.
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